FORM A FUNCTIONAL LAYER ON OR IN A SURFACE OF A WAFER- 
SUBSTRATE TO MAKE AN INTERMEDIATE STRUCTURE 


-> 




(DEPOSIT SACRIFICIAL MATERIAL ON THE INTERMEDIATE STRUCTURE 


> 




PLANARIZE THE SACRIFICIAL MATERIAL TO PRODUCE A FLAT TOP 
SURFACE ON THE INTERMEDIATE STRUCTURE 


> 


/ - 



FABRICATE A FUNCTIONAL LAYER ON THE FLAT TOP SURFACE TO 
PRODUCE A SECOND INTERMEDIATE STRUCTURE 

U 



7B 



± 



FABRICATE A FUNCTIONAL LAYER ON THE SECOND 
INTERMEDIATE STRUCTURE 



REMOVE THE SACRIFICIAL MATERIAL 



L 



f 

r 



70 



SPRAY SAMPLE MOLECULES INTO TOP MULTI-LAYER 
STRUCTURE TO IONIZE MOLECULES 




/ 


GENERATE RP ELECTRIC FIELD IN ION 
TRAPS TO TRAP IONIZED MOLECULES 


, * 


/ 


1 RAMP THE RF ELEC1 
ION TRAPS TO SEQUENT 


TUC FIELD INTENSITY IN TH& 
TALLY EJECT TRAPPED IONS 






MEASURE ION ARRIVAL RATES AS A FUNCTION 
OF THE INTENSITY OF THE RAMPING FIELD 




/ 00 



DEPOSIT CONFORMAL DIELECTRIC LA YER~ 
OVER THE METAL LAYER 



DEPOSIT A METAL LAYER ON THE DIELECTRIC 
LAYER TO COMPLETE FAR ADa v DETECTOR s 

PERFORM DRY ETCH TO DEFINE LATERAL 
DIMENSIONS OF ION DETECTORS___ 



DEPOSIT SACRIFICIAL AMORPHOUS SILICON TO 
FILL CUP-SHAPED CAVITIES 



CHEMICAL MECHANICAL POLISH TO FORM FLAT TOP 
SURFACE ON FIRST INTER MFnr ATE STRUCT! TRF 

(^9 



DEPOSIT INSULATING LAYER OVER 
OVER THE FIRST INTERMEDIATE STRUCTURE 



ft 



PERFORM DRY ETCH TO PRODUCE ARRAY OF ] 
1 CUP-SHAPED CAVITIES TN WAFER-SUBSTRATE 






DEPOSIT METAL LAYER ALONG WALLS OF 

1 THE CUP-SHAPFD CAVITIES 







± 

DEPOSIT ^\ STftL LAYER FOR BOTTOM END 
CAP ELECTRODES 

C 



I 



\ 



j DEPOSIT INSULATING LAYER ON THE ~M £TA L 
LAYER FOR THE BOTTOM END CAP ELECTRODES 

c 



PERFORM DRY ETCHES OF INSULATING AND 
M&TAL LAWR$ TO COMPLETE THE 



\ 


— / 

■ 


DEPOSIT A LAYEF 
METAL LA YEP 


[-STACK INCLUDING A 
. AND INSULATING LAYER 



4- 



PERFORM DRY ETCHES TO COMPLETE FORMATION OF 

TR APPING CAVITIES IN MIDDLE ELECTRODES OF THE ION TRAPS 
_ ______ = - - ' ^ ~ 




DEPOSIT SACRMC1AL A MORPHOUS SILICON 
TO FILL TRAPPING CAVITIES 



r 



YZ4> 



PERFORM CMP OF THE SACRIFICIAL MATERIAL TO 
PRODUCE A FLAT TOP SURFACE 



C 



LAVER 10 I-ORMTUP END 



CAP ELECTRODES OF THE ION TRAPS 



[perform dry etch of the deposited mbt A L. layer 

I TO PRODUCE ENTRANCE PORTS FOR THE ION TRAPS 






DEPOSIT INSULATING LAYER ON THE TOP END CAP 
ELECTRODES OF THE ION TRAPS 




f 


1 DEPOSIT LOWER fV|£ 
/ ON THE INSI 


rrA L ~ LAYER OF IONIZERS | 
JLATING LAYER 1 




f 


/ PERFORM MASK-CON' 
PRODUCE HOLES THROU< 
LAYER OF IONIZERS A> 


"trolled dry etches to 
jH the lower i M6TA1- 
TO the insulating layer 


\ 


f 



DEPOSIT INSULATING LAYER ON LOWER 
MSTAL LAYER FOR THE IONIZERS 



r 



DEPOSIT UPPER H^TAC "' LAYER FOR 
IONIZERS ON THE INSULATING LAYER 



PERFORM MASK-CONTROLLED DRY ETCHES TO 
PRODUCE HOLES THROUGH UPPER MET/1 L 
LAYER AND INSULATING LAYER OF IONIZERS 



REMOVE SACRIFICIAL AMORPHOUS SILICON 
FROM CAVITIES OF THE ION TRAPS AND DETECTORS 



FORM MULTI-LAYER STRUCTURE WITH 
IONIZERS ON TOP WAFER-SUBSTRATE 



z 



l6h 



FORM MULTI-LAYER STRUCTURE WITH ION 
TRAPS ON MIDDLE WAFER-SUBSTRATE 



FORM MULTI-LAYER STRUCTURE WITH ION 
DETECTORS ON BOTTOM WAFER-SUBSTRATE 







- DEEP ETCH CHAN> 
AND MIDDLE M 


IELS THROUGH THE TOP 
^AFER-SUBSTRATES 


, * 


/ r i7 ° 


PERFORM ETCHES 1 
LAYERS AND SA( 


"o remove protective 
:rificial materials 


i, 




ALIGN AND BOND T 
TO 


HE WAFER-SUBSTRATES 
GETHER 



p; 9 .4 
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